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This study examined the effects of wheel speed on the performance in fine-
grained soils of single pneumatic tires, full-size wheeled vehicles, and a pro-
totype aircraft under several tire operational modes. Results from powered-
wheel single-tire tests conducted at WE.9 showed that the dimensionless clay-tire
numeric Nc (C bd/W) x (6/h)l x 1/[l + (b/2d)], where C a standard cone

cl 8 s

index, b - tire section width, d'- tire diameter, W - wheel load, and 6/h
tire deflection ratio. can be used to describe tire Derformance (Continued)
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at apeeds to at least 18 ft/sec if the value of C 8 in N cl is adjusted to

reflect viscouslike soil strenfch behavaior caused by tire-soil interaction.
Results from WES speed tests of five prototype wheeled vehicles Inl the field

indicated that the same velocity-adjusted numeric as above (except that rating
cone index RCI replacei cone Index C ) is closely related to the soil motion
resiatance coefficient R /W . Data from tests conducted for the U. S. Air

s V
Force showed that for one particular combination of aircraft, running gear, and
wing-flap setting, a .ýlay-tire numeric, N0co (C abd/W) x (6/h)/2 , is closely
associated with the pe~rckr in!z.eaae in takeoff distance required on unsurfaced
clay runways as compared To that on a paved runway. From another study con- Jducted for the Air Force, data revealed that a relation between the dimension-
less drag coefficient and the Reynolds number (modified from fluid mechanics
to fit the clal-tire situation) can be used to describe the combined influence
of viscouslike and inertial changes in soil strength on the drag of a free-
rolling tire at speeds to about 150 ft/sec. For the braked-wheel operational
mode, a simple nethod of predicting drag ratio (D/W) was developed on thebasis of a reasonably stable, linear relation that exists between D/W and
the rut depth coefficient (r/d) for wheel speeds to about 150 ft/sec.
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CONVERSION FACTOR8, U. S. CUSTOMARY TO METRIC (SI)
UNITS OF MEASURDEENT

U. S. customary units of measurement used in this report can be converted

to metric (SI) units as follows:

14utliply B To Obtain

inches 2.54 centimetres

feet O.308 metres

square inchea 6.4516 square centimetres

square feet O.C•9290304 square metres

pounds (mass) o. 4535924 kilograms
pounds (force) 4.448222 newtons

tons (mass) 907.18,7 kilograms

pounds (force) per square inch 6.894757 kilopascals

Inches per minute 2.54 centimetres per minute

feet per second O.3048 metres per necond

knots (international) 0.5144444 metrea per secund

miles per hour (U. S. Statute) 1.609344 kilometres per hour

'4


